Trout GH promoter analysis reveals a modular pattern of regulation consistent with the diversification of GH gene control and function in vertebrates.
In vertebrates, growth hormone (GH) gene expression requires the pituitary-specific transcription factor Pit-1/GHF1 but is differently regulated by a variety of factors in different vertebrate species. Here, we have studied the transcriptional activity of the trout GH (tGH) promoter, which is synergistically stimulated by cAMP and glucocorticoid. Gel shift assays indicated that Pit-1 binds as a dimer to three high affinity sites in the -226/+24 tGH region, and that recombinant cAMP response element (CRE)-binding protein (CREB) binds to a CRE situated between the two distal Pit-1 sites. Deletional and mutational transfection experiments, performed in pituitary Pit-1-expressing GC cells, showed that the different Pit-1 sites play distinct roles and are obligatory elements in the mechanisms mediating cAMP and glucocorticoid responses. Remarkably, the results suggest a hierarchical modular model of regulation of the tGH promoter, according to which a critical module, triggered by Pit-1 bound to the proximal Pit-1 site, is necessary and sufficient to turn on and drive basal levels of transcription. The latter may be stimulated synergistically by two Pit-1-dependent reciprocally non-cooperative auxiliary modules, activated by cAMP and glucocorticoid, respectively. Such modularity explains, in evolutionary terms, the crucial role played by Pit-1 in transcriptional activation and the emergence of the wide variety of mechanisms regulating transcriptional levels of GH, prolactin and other Pit-1-target genes in vertebrates.